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(54) Modular mobile commiinication system 

(57) The invention relates to a modular system for 
personal data acquisition and commtinicalion. advanta- 
geously a cellular telephone system the functions of 
which can be increased by means of various expansion 
cards. A host device in the system according to the in- 
vention, such as a mobile commtjnicatton device, need 
not be equipped with all possible functions in the man- 
utacturing stage but some oi the functions can be real- 
ized on expansion cards, and the user can add a desired 



function to the host device according to need. The 
pansion cards are small and ihey are installed substan- 
tiaily inside the host device, such as a mobile coi 
ntcatfon device, so that the entity formed by the host de- 
vice and the expansion card seems to the user as a 
gle compact device. Advantageously, the expansion 
cards include, in addition io the hardware needed, also 
the software required lor controlling the operation of the 
modules. 
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Description 

This invention relates to personal mobile comrnuni- 
cation devices and correspondfng small handheld ap- 
paratuses designed ior data acquisition and commum- 
calion. 

There exist priorarl personai communication devic- 
es and/or mobile organizers, such as notebook micro- 
computers or simiiar apparatuses which are small, lighl- 
weight, portable workstations operated in one's hand 
and/or lap. Such a personai device can be equipped witfi 
a number ol accessories and application programs o(- 
tering service functions according to needs. 

It is known, (or example, systems of the type dis- 
closed in the U,S, Patent No, 5 475 441 (Parulski et a!,) 
wherein a separate camera is connected via a flexibie 
or fixed connection wire to a portable computer. From 
the user's point of view this kind of a system Is too la- 
borious: the user has to carry along two separate appa- 
ratuses and possibly a connection cable too. Such a 
camera cannot remam attached to the host device ail 
the time because it is attached to the host device by 
means ot an electrical corinector, thus being highly sus- 
ceptible lo impacts or dropping 

It is also known to build a camera inside a mobile 
communscation device. Such an arrangement ts dis- 
closed e,9- in the Japanese patent document 
06268582A, In the system described in said document 
the camera is an integral part of the communication de- 
vice The system comprises a camera unit, winich reads 
picture (nlormation in digital format, a mobiSe communt- 
cation unit, which bandies the radio connection, a bus. 
to which the camera unit and the mobile communication 
unit are connected, and a control unit, which controls 
the operation of the camera unit and the mobile com- 
munication unit This kind oi an arrangement eliminates 
most of the disadvantages of the system described 
above, but She disadvantage here is that the camera is 
integrated: the buyer has to pay for the camera unit even 
If he did not need if, (n addition, the camera unit can only 
be used in connection with the mobile communication 
device to wh\ch it is integrated 

A Finnish patent appiicatton 942334 (l^fokta Mobile 
Phones Ltd,) discloses a system wherein a camera built 
on a PCtVlClAcard can be connected to a mobile com- 
municaiion device, A disadvantage of such a system is 
the extnnsic quality of the PCIvlCIA card camera: it is 
attached to a connector on the side of the host device, 
thereby making the host device biggei and altering its 
appearance. Furthermore, an impact may cause the 
camera to come off the host device, tn addition, the con- 
struction of the PCMCIA camera described in said ap- 
plication is comptex: it incfudcs, among other things, a 
picture-processing unit for the processing of pictures by 
the camera card. 

An objecl of the invention is to provide a system for 
personal data acquisition and communication with char- 
aciensticE easily modified by the user Another object of 



the invention is lo provide a system to whicii new func- 
tions and prcperties can be added even after the host 
device has been completed, A further obfeci ol She in- 
vention is to provide a system in which the host device 
5 constitutes an integral whole even when the expansion 
card is connected to the host device. A yet further object 
of the invention is So provide a system which, in addition 
to audio and text-based communication, facilitates vis- 
ual communication 
ro The ob|ects are achieved by realizing a modular 
system comprising a host device and expansion cards 
which can be fitted in the host device, and by realizing 
some of the system f unctions on the expansion cards. 
Then the user can add a new function in Stie host device 
by installing an expansion card in a connector socket in 
the host device. In the system according to the inven- 
Sion, the expansion card and the connector socket are 
realized m such a manner that an expansion card at- 
tached to the connector socket remains inside the body 
so of She hosi device, thereby making the entity constituted 
by ihe host device and the expansion card seem to the 
user as one single apparatus. External equipment relat- 
ed to a function realized by the expansion card, such as 
an optical unit of a digital camera, may also be located 
partly or v^rholly outside the body of tho host device, de- 
pending on the function ot said equipment. Advanta- 
geously the expansion cards comprise, in addition to tiie 
expansion card hardware, also the software required for 
controSling the expansion cards, in which case the host 
30 device receives the programs in question when an ex- 
pansion card IS inserted in it and the programs are re- 
moved when the expansion card is removed- 
One object of Shis invention is to provide a new ex- 
pansion card by means of which a camera can be added 
3S as an tnsegral part to a portable apparatus, especially a 
mobile communicaSton device 

This object is achieved by realizing in connection 
with an expansion card a digital camera comprising a 
picture-sensing element, an optical unit and a memory 
40 eiemenS for storing the program controlling the operation 
of the camera 

An obiect of this invention is to provide a portable 
apparatus for personal communication. So which the us- 
er can in a simple manner add new accessones and ad- 
■*£ ditional functions without having to separately install 
control software for the accessory in question, and said 
apparatus not being provided with the control software 
ot she accessory in question in the manufacturing stage 
of said apparatus, 
so This object is achieved by providing in the appara- 
tus an expansion card connector socket, and by making 
the apparatus read identification inSormation from an ex- 
pansion card inserted in the connector socket so as to 
enable the apparatus to start the program on (he expan- 
ds sion card which controls She operation of the expansion 

The system according to the invention is character- 
ized in that the host device comprises at least one con- 
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necior socket for expansion cards and the systom fur- 
ther comprises a! least one expansson card adapted to 
be installed inside the host device tn order to add an 
extra function in the function selection of the host de- 

The expansion card according to the invention is 
characterized in that an addttjonal function is fitted on 
the expansion card in order to make the iunctions of said 
device mors versatile, and the hardware required to re- 
aii2e said additional function is fitted on said expansion 
card, and a memory element for storing the software re- 
quired for controlling the hardware is fitted on said ex- 
pansion card 

The device according to the invention is character- 
ized tn that the device is arranged to read identification 
information from an expansion card connected to the ex- 
pansion card connector socket and to determine wheth- 
er said identification intormation indicates that the ex- 
pansion card comprises a program needed for control- 
img the expansion card, and. if the idenliiicalion infof- ■ 
mation of the expansion card indicates that the expan- 
sion card comprises the program needed tor controlling 
the operation of She expansion card, to control the func- 
tions of the expansion card by means of satd program, 
needed for controfling the expansion card 

The invention is directed to a modular personal in- 
formation acquisition and communication system, pref- 
erabiy a cellular telephone system the functions of which 
can be increased by means of various expansion cards 
Thus, the host device in the system according to ihe in- 
vention, say a mobile communication device, need not 
be equipped with all the possible functions in the man- 
ufacturing stage but some of the functions can be real- 
ized by expansion cards so that the user can add a de- 
sired function to the host device when needed. The ex- 
pansion cards are small in size and they are instailed 
substantially inside the host device, such as a mobile 
communication device, thereby making the entity con- 
stituted by the host device and the expansion card seem 
tothe user as a single compact device. Advantageously, 
the expansion cards include, in addition to the required 
hardware, also the software needed to control the oper- 
ation of the modules 

The invention is described in greater detail with ref- 
erence to the preferred embodiments, presented by way 
of exampie, and to the attached drawing, wherein 

Fig. 1 shows an expansion card in Ihe system ac- 
cording to the invention with a digital camera 
implemented on it, 

Fig, 2 shows the system according to the invention 
when ihe digital camera on ttie expansion 
card IS connected to ttic expansion card con- 
nector socket of the host device. 

Fig, 3 shows another iid arrangement for the expan- 
sion card connector socket in the system ac- 
coraing to the invention when the expansion 
card is connected to the expansion card con- 



nector socket of the host device 
Fig 4 shows A possible embodiment of the expan- 
sion card of the system according to the in- 
vention. 

Fig 5 shows by way of example a block diagram of 
a possible host device making use of the in- 

Fig. 6 shows by way o1 exampie a block diagram of 

an expansion card camera according to the 

invention, and 
Fig 7 shows by way of exampie a block diagram of 

another expansion card camera according to 

the ■ 



Like elements in the drawing are denoted by like 
reference designators 

Functions can be added in the system according to 
the invention by means of small expansion cards locat- 
ed subslaniiaily inside the host device Advaritageousiy 
so Ihe expansion cards comprise, in addition to the hard- 
waie lequired by the new function, also the necessary 
control software and identification information by means 
of which the host device can determine whether the ex- 
pansion card contains the soitware needed and if so. 
execute the software. By means of such a modular sys- 
tem the user can add new functions in his mobile com- 
munication device, and equipment manufacturers can 
offer to the users the possibility of using new additional 
functions in the mobile communicatton devices they 
30 have already acquired The expansion cards are pref- 
erably iocated inside the host device and the system ac- 
cording to the invention constitutes one single inlegrat- 
ed whole and seems to the user as one single device 
The host device is advantageously provided with more 
35 than one expansion card connector socket, thereby en- 
ablirtg very versatile expansion of host device functions. 
In a preferred embodiment of the invention, the host de- 
vice also comprises a cellular teSephone unit, and it can 
be used as a mobile communication devtee, 
^0 The system according to the invention can be ad- 
vantageously applied to personal digital assistants 
(PDA), mobile communication devices, portable com- 
puters and multipurpose communication devices, A 
multipurpose communication device here refers to a 
ii portable device that can be used for communicatton in 
many ways: e.g. as a wireless telephone, computer ter- 
minal and receiving and transmitting fax. 

II an expansion card is to be used in host devices 
of different types wherein one and the same control pro- 
se gram cannot be used because of different archrtsctures, 
it IS possible to store in the expansion card memory 
more than one control program so that each control pro- 
gram IS adapted for a certain typis of a host device. Then 
the host device in question wiil recognize the right pre- 
ss gram version on the basis of the expansion card identi- 
fication information. The expansion card can also be ad- 
vantageously controlled by means of a program which 
is stored outside the expansion card and foaded into the 
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host device so that the expansion card can also be used 
in host oevices thai do not have the correct program for 
the expansion card 

In a preferred embodiment of the mvenlion- an ex- 
pansion card can be used foj adding to the system an 
extra microphone: the amplifier electronics tor the mi- 
crophone and an interface propram tor integrating the 
functions of the host device and the expansion card. The 
sensilivity and directivity characteristics of such an extra 
microphone are advantageously such Jhat they are 
adapted to record sounds coming e g. from farther away 
than the microphone of the host device, sothat a system 
with an extra mrcrophone is especially suitabie for con- 
veying the uUerances of all parlies of an interview or 
meeting, for example 

In another preferred embodiment o1 the system, an 
expansion card can be used for adding to the system 
security devices, such as encryption circuits and pass- 
word modules to encrypt the messages sent 

in a preferred embodiment o! the system, an expan- 
sion card can be used for adding to the system inierfac- 
es for exterr^ai devices. By means of such an arrange- 
ment it IS possible to connect to the host devtce acces- 
sories that cannot be connected directly to the host de- 
vice. In such an embodiment, the expansion card con- 
tarns a program tor adding the functions of the acces- 
sory to the host device software. With this kind of an 
arrangement itie implementation of the mechanical con- 
struction and software of the hos! device need not in- 
clude interfaces for 8ll possible accessories, which con- 
siderably simplifies the construction of the host device. 

Advantageously such interlaces ?ncSude, say, an in- 
terface for an additional loudspeaker, an interface for 
pointing devices such as a mouse or a digitizing tablet, 
an interlace for a bar code reader, so that the system 
can be used e.g. for making an inventory of items 
marked with bar codes or an interface for an external 
display, in which case the system can be connected to 
a larger drsplay lor desktop or conference room use 

If necessary parfs of expansion cards providing in- 
terfaces tor external devices can also be located outside 
the host device. An example of such an embodiment is 
an expansion card providing a printer interface, com- 
pnsing a connector outside She host device, connected 
through a cable to the expansion card which includes 
the printer interface control softvirare. By means of such 
an arrangement the host device can be connoted to 
any ordinary printer il there is no modern primer with an 
infrared interface available. By means of such an ar- 
rangement the system can be epuipped with an inSer- ■ 
face vv^ich cannot be implemented in the smaiS host de- 
vice because of the large size of the connector accord- 
ing to older technology. 

In the preterred embodiment ol the invention shown 
in Fig. 1 . the system comprises a host device and a dig- 
ttal camera realized on an expansion card. The camera 
comprises an expansion card 10 and an opticas unit 65 
The optical unit produces an image for a picture-sensing 



element 66 iocated on the expansion card. The optical 
unit 65 includes the optical elements sucii as lenses 
needed for producing the picture, and advantageously 
a shutter too. Advantaoeousiy in addition to normal im- 
s ages, the optical unit 65 of the camera also enables so- 
called macrophotographing. or the photographing of 
small objects 

The picture-sensing element 66 may be a prior-srl 
CCD element or a corresponding element such as one 
T> implemented by the CMOS picture element technology 
under development. 

Fig. 2 shows in accordance with an embodiment ol 
(he invention, a cross-seciton ol an expansion card cam- 
era installed in a host device Because of the large size 
of the optica! unit and to enable photographing, the op- 
tical unit 65 is partly outside the shell 30 of the host da- 
V!ce In this embodiment, the lid 32 ol the expansion card 
connector socket which is part of the host device, has 
an opening 34 for the optica! unit 65. 
so Fig. 3 shows by way ol example an embodiment 
wherein the expansion card lid arrangement is realized 
in a manner different from the one described above. In 
this embodiment, the lid 32 is an element on the camera 
unit, separate from the host devtce, pushed onto Its 
place by the user after the camera has been installed in 
its connector socket. 

In a preferred embodiment of the invention, the op- 
tical unit 65 of the camera is an integral part of the ex- 
pansion card 10 as shown in Figs. 1 to 3 The camera 
30 is then compact and easy to use It is, however, possible 
that a particular host device type is not designed to be 
connected to a camera, in which case it may be impos- 
sible to connect an expansion card camera according 
to Fig 1 to such a host device because of lack of space 
s£ needed by the optical unit 66. or the photographing di- 
rection of the expansion card camera may be inconven- 
ient. To overcome this problem, the expansion card 
camera can be realized in the manner according to Fig. 
4. Fig. 4 shows an embodiment wherein the optical unit 
>o 65 IS separate from the expansion card, so that the pic- 
ture-sensing element 66 is fitted in the optical unit, and 
the picture-sensing element and the optical unit are con- 
nected to the expansic^i card via an intermediate cable. 
Then, the altachment position of the opfical unit in tfie 
host device and the photographing direction with re- 
spect to the host device can be varied in ways more di- 
verse than in the embodiments shown in Figs f to 3, 
This kind ol an arrangemenl makes it possible to use 
the expansion card camera in host devices where the 
'0 expansion card connector socket is located inconven- 
lentSy with respect to the camera use. 

For storing the pictures such an expansion card 
camera may use the memory of the host dovico or, more 
advantageously, memory on the expansion card, which 
s reduces the amount of memory needed in the host de- 
vice and thus reduces the price of the host device. 

In the system according to the inverrtion, fhe user 
controls the camera through the user int€rface_of the 
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host device tn an embodiment of the invention, a picture 
recorded by the camera is displayed by the host device 
and the host device updates its display at short intervals 
and the user can then direct the camera to 8 desired 
target by watching the display of the host devsce. The £ 
host device saves a picture m/hen the user issues a save 
command e g by pushing a certain button 

Such a modular system can be advantageously im- 
plemented Dy means of expansion cards complying with 
the new Miniature Card standard for exampie. The Mm- to 
lature Card standard is a new expansion card standard 
meant for various small portabie devices, such as port- 
able sound reproduction equipment, digital cameras, 
mobile communication devices and portable computers. 
The standard is described e.g. on page 25 of the March 
1996 issue of Electronic Engineering, The Miniature 
Card IS small, about 38 x 33 x 3.5 mm, and its mam lields 
ot application are various memory units, such as system 
memory expansion cards and electronic disk drives. An 
expansion card according lo Ihe Miniature Card sland- zo 
ard includes identiticalion information, or so-cal!ed AIS 
information, on the basis of which the host device can 
determine the type of expansion card connected to the 
host device. In a card according to Ihe Miniature Card 
standard the AtS information may bo located, say, tn an 
EEPROM memory on the card, wherefrom the host de- 
vice can read it through a serial I^C interface. !n addition 
an expansion card according the Miniature Card stand- 
ard has a parallel bus to enable fast data transfer The 
Miniature Card is easily inserted in a host device and so 
easily removed from it. Furthermore, an expansion card 
according to the standard can be inserted in and re- 
moved jrom the host device without switching off the 
power on the host device 

The Miniature Card standard is particuiariy well suit- 3S 
ed to implement the expansion card camera described 
above. The parallel interface of the Miniature Card en- 
ables fast transmission of picture data from the expan- 
sion card camera to the host device and the pictures can 
be stored in the host device's memory, If necessary 

Fig 5 shows by way of example a bfock diagram ot 
a mobile communication device equipped with a Minia- 
ture Card interface 50, The mobile communication de- 
vice comprises a processor block 51 , signal processor 
block 52 and a memory means storage 53, The user 
interface of the mobile communication device compris- 
es a user interface block 54, which may include a louch- 
sensitive display or a keypad, a display block 55 and an 
audio block 56, to which the loudspeaker and the micro- 
phone are connected. The SIM block 57 is a subscriber so 
identification module (SIM) card which includes the us- 
er's phone number, among other things. The system 
ASIC block (SAB) 5S of the mobile communcation de- 
vice IS responsible for the digital interlacing of the trans- 
mitted and received signal and comprises, among other ss 
things, buffer circuits for the digital data conveyed in 
both directions. The ASIC bkxik 58 also performs the 
digital rriodulation of data. The ASIC biock 5B is con- 



nected io a radio-frequency part 59 which comprises the 
radio-frequency parts typical of mobile communicsiion 
device for connecting tne mobile communication device 
to a telecommunication network via the radio path. The 
ASIC biocli, comprises one or more ASIC circuits, le. ap- 
plication specific integrated circuits implemented ac- 
cording to the requirements of the customer The host 
device according to Fig 5 is used as an example in the 
description of Figs 6 and 7 below 

Fig. 6 shows by way of example a block diagram of 
a digital camera realized on a Miniature Card and com- 
prising a microprocessor 61 or a digital signal processor 
61. An EEPROM memory unit 62 is connected lo the 
serial mpul/output (SIO) bus of the card The host device 
can use the SIO bus to read the data concerning the 
contents of the card and vanous initial parameters, for 
example. The memory block 63 of the expansion card 
is used for storing the control software of the expansion 
card, and the memory bfock also has got free memory 
for pictures to be stored. The expansion card control 
btock 61 controls the memory block 63 by means of one 
or more control signals CNTRL1 The control block 61 
also compresses the picture stored in the memory block 
and decompresses the compressed picture as the pic- 
ture IS road from the memory onto the display of the host 
device. The buffer block 64 is an ASIC circuit performing 
the routing of data and address buses between She ex- 
pansion card control btock 61 and the memory 63, be- 
tween the expansion card control block 61 and the host 
device, and between the expansion card memory 63 
and the host device The buffer block 64 can be control- 
led both by the expansion card control block 61 and the 
processor of the host device. The optical btock 65 pro- 
duces an image lor the picture-sensing element 66, and 
the amplifier block 67 connected to said picture-sensing 
element amplifies and shapes the signal into a form suit- 
able lor an A/D conversion. The control block 61 fetches 
the picture data from the A/D converter 66 The expan- 
sion card is connected to the host device via an interface 
60. 

The expansion card camera may additionally in- 
clude an expansion card connector socket so that a sec- 
ond expansion card, such as a memory expansion 
board, can be added to the camera module realized by 
an expansion card. Such an expansion card equipped 
wlh an expansion card connector socket is naturally big- 
ger than an ordinary expansion card and does not nec- 
essarily entirely fit inside Ihe host device cover 

Blocks and connections depicted by s dashed line 
in Fig. 6 denote an embodiment of the invention where 
the expansion card camera has an expansion card con- 
nector socket 69 for an additional expansion card. In 
such an embodiment, the buffer biock 64 also controls 
the additional expansion card by means of cne or more 
CNTRL2 signals. In addition, the buffer block 64 carries 
out the connection of the SlObus to the EEPROM mem- 
ory 82 of the expansion card or to the EEI^OM memory 
of the additiona! expansion card by means of a switch 
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slemeni 70 conlrolied by a control signal CNTRL3 In 
this case, too. Jhe butler block 64 c?in be contfolled ei- 
ther by the expansion card conirof block 61 or by the 
host device processor 

The operasion o( the expansion card camera shown 
rn Ficj 6 together with a host device ss as lollows. When 
the power is swisched on on the host device the host 
device reads through the expansion card SIO bus the 
expansion card information and thus learns the type of 
the expansion card If the information indicates thai the 
expansion card has an expansion card connector soct;- 
et 69 tor an additional expansion card, the processor of 
the host device drives the butler block 64 to use the 
CNTRL3 signal to drive the switch eienr>ent 70 to con- 
nect the SIO bus of the expansion card connector socket 
to the SIO bus of the expansion card so that the host 
device can fetch the information of the edditionat expan- 
sion card possibly located in the expansion card con- 
nector socket- When the camera Is operating, the pic- 
lure data from the AfD converter 68 is taken subslan- 
lielly unchanged via the expansion card control block 
61 . buffer block 64, and interlace 60, 50 to the host de- 
vice bus and therefrorTi to the host device display 55- 
The system updates the ptcture substantiaily contiriu- 
ously- When the user wants to take a picture, iO- save 
the currently displayed picture in the system memory- 
he pushes a certain button or gives another correspond- 
ing indication through She user interface block 54. Then 
the host device processor drives the expansion card 
control block 61 to star! the compression ot the picture 
Having completed the compressing the expansion card 
control block 61 saves the compressed picture in the 
memory 63 by means of the butiev block 54. When the 
user wants to examine the picture, he pushes a certain 
second button or gives another corresponding indica- 
tion through tfie user interlace block 54 Then the host 
device processor 5 1 sends a command to the expansion 
card control block 61 which then fetches the picture from 
the memory 63 and decompresses il. Having completed 
the decompression the expansion card control block 61 
sends the piclyre data to the host device by means of 
the butler block 64 and interlace 60, 50, and the host 
device processor takes the picture So the display unit 55, 
Fig 7 shows an example of an embodiment of the 
invention wherein the expansion card camera according 
to the Invention does not comprise a microprocessor or 
a digital signal processor. An EEPF10M memory unit 62 
IS connected lo the SIO bus ol Ihe card. The host devwe 
can use the SIO bus to read the data concerning the 
contents of the card and various initial parameters, for ^ 
example. The optical block 65 produces an image for 
the picture-sensing element 66, and the amplifier block 
67 connected lo said picture-sensing element amplifies 
and shapes the signai snto a torm suitable for an A/D 
conversion. A bufler block 64 connected to the A/D con- i 
verier 68 carries out the serial-to-parallel conversion of 
the picture data it the output of the A/D converter 68 is 
in serial format The buffer block 64 serves only as a 



buffer if the outpul of the A/D convener 68 is in paralle 
format From the bufler block 64 the picture daia is taken 
direct to the host device data bus via an interface 60. 
50- In the case of the embcxiiment shown in Fig 7 the 
£ operation of the camera is controlled by the host device 
processor- The driver software for the camera is then 
located m the host device's memory and the pictures are 
stored in Ihe host device's memory 

Blocks and connections depicted by dashed lines 
'0 in Fig 7 denote an embodiment of the invention where 
the expansion card camera has an expansion card con- 
nector socket 69 for an additional expansion card. The 
buffer block 64 carries out the connection of the SIO bus 
to the EEPROM memory 62 of the expansion card and 
to the EEPROr^ memory of the additional expansion 
card by means of a control signal CNTRL and a switch 
element 70. The host device can also drive the buffer 
block 64 to connect the signals of the additional expan- 
sion card directly to the expansion card interlace 50. 
?o The operation of ihe expansion card camera shown 
in Fig 7 together with a host device is as follows When 
the power is switched on on the host device, the host 
device reads through the expansion card SIO bus the 
expansion card information and thus learns the type of 
the expansion card. If the information indicates that the 
expansion card has an expansion card connector sock- 
et 69 for an additional expansion card, the processor of 
the host device dnves by means of the buffer block 64 
the switch element 70 lo connect the SIO bus o1 the ex- 
0 pansion card connector socket to the SIO bus of the ex- 
pansion card so that the host device can fetch the infor- 
mation of the additional expansion card possibly located 
in the expansion card connector socket. When the cam- 
era IS operating, the picture is conveyed continuously to 
5 the host device display and the system updates the pic- 
ture substantially continuously When the user wants to 
take a picture, ie save the currently displayed picture m 
the system memory he pushes a certain button or gives 
another corresponding indication through the user inter- 
5 face block 54. Then the host device processor, in the 
example of Fig. 5. either a digital signal processor 52 or 
a microprocessor 51 , compresses the picture and saves 
it in the host device memory 63. When the user wants 
to examine the stored picture, the iiost device processor 
' 51 , 52 letches the picture from the memory 53, decom- 
presses It and takes 11 to the display 55. 

In one advantageous embodiment of the invention, 
the expansion card device lurther comprises conlrol 
means for controlling the functions implemented with 
> the equipment on the expansion card. The control 
means may control all said functions instead of the con- 
trol unit of the host device, or the control means may 
provide control of only part of said functions, Thecontrol 
means may also provide exclijsive control of a function, 
providing the only way of using said function. Further, 
the control means may provide a second way of control - 
iing a function in addition to the control unit of the host 
device. Advantageously said control means provides an 
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additional easy way lor the user lo control an important 
iunctton One example of such a control means is the 
shutter button oS an expansion card cartiera- whicti the 
user car, press to take a picture instead of ustng the con- 
trol unit of ttie host device, ? 

The block diagrams shown in Figs. 5- 6 and 7 are 
just examples of a few possible embodiments, tl is ob- 
vious to one skilled in the art that applications o( the in- 
vention are not limited to these examples or to other ex- 
amples presented in this patent application but may vary w 
within the scope of the ctaims set forth below 

The mobile communication device camera system 
according to the invention is a smalt and compact entity 
const itutino a single discrete device, and the user need 
not carr^' with him any externa} accessories such as con- '£ 
nection cabSes, 

When buying a host devjce, the user need not know 
whether he will ever need a camera because, thanks to 
the modular architectufe of the system, he can later add 
a camera lo the host device. On the other hand, since 
in the system according to the invention the camera is 
not an integral part ot the host device, the user need not 
pay the additional cost of a camera in the price of the 
host device if he has no need for a camera. 
In addition, a camera in the system according to the in- 2S 
vention can be connected to almost ail host devices 
complying with the Miniature Card standard. 

In the system according lo the invention, the host 
device need not be equipped with all possible accesso- 
ries and functions that may be used by some of the users so 
at some point, but functions, which are less frequently 
used can be realized on expansron cards, so that the 
host device becomes simpler and the acquisition costs 
paid by the user become lower 



Claims 

1. A system tor communication and data processing 
comprising a portable host device the functions of 40 
which can be controlled by means of a control unit 
tn the host device, characterized pn that the host 
device comprises at least one connector socket for 
expansion cards and that the system further com- 
prises at least one expansion card in order to add 
an additionalfunciion in the function selection o) the 
host device; 

and in that the elements requiied io realise said ad- 
ditional function and the control program required 
to control said elements are implemented in con- so 
nection with the expansion card, said control pro- 
gram being adapted for execution by said host de- 



2. The system of claim 1, characterized in that said ss 
expansion card is adapted to be installed inside the 
host device 



3. The system of clatm 1 or 2 characterized tn thai 
said expansion card comprises more than one con- 
trol program tor connection to nost devices of vari- 
ous types and the host device is designed to use 
that particular version of the expansion cardcontrol 
programs which is adapted lo that particular host 
device 

4. The system of claim 1 or 2, characterized m that it 
comprises a digital camera fitted on an expansion 
card, which digital camera comprises in addition to 
an expansion card (10) also an optical unit (65) 

5. The system of claim 4, characterized tn that the 
host device is arranged to store the pictures pro- 
duced by said digital camera (10. 65) in the host 
device's memory 

6. The system of claim 4, characterized in that the 
hosl oevice is arranged to store the pictures pro- 
duced by said digital camera (10. 65) In the memory 
of the expansion card of the digital camera (10). 

7- The system of claim 1 , characterized in that the 
host device comprises a cellular telephone unit. 

6. The system of claim 1 . characterized tn that the 
expansion card ts an expansion card complying 
with the Miniature Card standard 

9. An expansion card which can be fitted to a connec- 
tor socket found in connection with a portable de- 
vice designed especially for personal communca- 
tion, characterized in that an additional function ss 
fitted on the expansion card in order to make the 
functions of said device more versatile, and the 
hardware requiredto realize satd additional function 
is fitted on said expansion card, and a memory el- 
ement for storing the software required for control- 
ling the hardware is fitted on said expansion card. 

10. The expansion card of claim 9, characterized in 

that a digital camera is fitted on the expansion card, 
said camera comprising a picture-sensing element 
(66), an optica) unit (65) and a memory element to 
store the software controlling the functions of the 
digital camera. 

11. The expansion card of claim 9, characterized in 
that said hardware fitted on the expansion card in- 
cludes a connector socket (69) for expansion cards. 

12. A portable device for personal (X>mmunication com- 
prising at least one expansion card connector siDck- 
el for connecting expansion cards to the device in 
order to make the functions of the device more ver- 
satile, characterized in that the device is arranged 
lo read (dentification Infonnaf ion from an expansbn 
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card connected to Ihe expansion card conneclor 
EOCkel and to determine whether said identificaton 
information mdicaies that ihe expansion card com- 
prises a program needed for controlling the expan- 
sion card: and, fi the expansion card identification * 
mtormatioo indicateE thai the expansion card com- 
prises the program needed for controllmg the ex- 
pansion card, to control the functions of the expan- 
sion card by means of said program needed tor con- 
trolling the expansion card 10 
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